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(54) STILL CAMERA 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a still camera 
capable of executing high-speed continuous photography 
independently of the writing processing speed of a 
recording medium for storing picture data without using 
a frame memory of large capacity and capable of 
instinctively discriminating continuous photography 
speed. 

SOLUTION: Picture data inputted from an image pickup 
part 1 in a continuous photography mode are stored in 
an area A of a frame memory 3, and while storing data in 
the area A, picture data stored in the area A are 
compressed by a picture processing circuit 2 and the 
compressed picture data are temporarily stored in an 
area B of the memory 3. After the end of continuous 
photography, the compressed data are stored in a 
picture data memory 4 of which writing speed is slow. 
Thereby continuous photography can be executed at a 
high speed without depending on a writing speed in a 
picture data memory 4 and the frame memory 3 can be 

effectively utilized. When display indicating the continuous photography mode is flashed in 
accordance with the continuous photography speed, the continuous photography speed can be 
instinctively discriminated. 
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[0010] 

[Preferred embodiment of the invention] 

In the following the embodiments of the present invention will be described 
with reference to the drawings. Fig. 1 shows a rough configuration of a still camera 
according to one embodiment of the invention. Ah image pickup part 1 functions as 
imaging means for outputting image data of images shot by a lens and a color CCD. An 
image processing circuit 2 functions as compression means for executing image 
processings such as compression and extension on the image data from the image 
pickup part 1. A frame memory 3 functions as temporary storage means for temporally 
storing therein the image data from the image pickup part 1. The frame memory 3 is 
composed of DRAMS which are accessible at high speed, and as shown in Fig. 2 it has a 
storage area A which is the temporary storage means for temporally storing therein 
uncompressed image data from the image pickup part 1 and a storage area B which is 
supplementary storage means for temporally storing a plurality of frames of image data 
compressed by the image processing part 2. An image data memory 4 functions as 
image storage means for storing therein compressed image data, and is composed of 
memories of a large storage capacity such as a flash memory card. 
[0011] 

A selector 5 selectively outputs image data from the image pickup part 1 or 
image data stored in the frame memory 3. A video encoder 6 analog-converts the 
image data outputted from the selector 5. A video output terminal 7 is used for 
outputting the image data sent from the video encoder 6 from the camera body to a 
device in exterior. 
[0012] 

A CPU 8 controls the entire operation and also functions as display control means 
for controlling the display of a monitor to be described later. An on-screen display 
(hereinafter, OSD) circuit 9 functions as mode indicating means for generating 
indicators of setting conditions and operational directions, including one indicating that 
continuous shooting is being executed under the control of the CPU. A monitor 10 is a 



display device such as a liquid crystal display for OSD and for displaying an image 
according to image data. An operational part 11 includes a plurality of switches to 
provide operational instructions to the CPU 8. A power supply circuit contams 
batteries to supply power to each part. 
[0013] 

First, a description will be made on the operation during the contmuous 
shooting mode. A manipulation to switches (not shown) on the operational part 11 sets 
a shooting mode to the continuous shooting mode. In this embodiment it is assumed 
that the continuous shooting mode has two shooting speed settings of "fast" (shooting 
at an interval of 0.1 second, for example) and "slow" (shooting at an interval of 0.2 
second, for example). It is assumed here that the "fast" is set. 
[0014] 

The CPU takes control of the operation in the shooting mode. In an initial 
state image data from the image pickup part 1 is supplied to the image processing 
circuit 2 as well as inputted to the video encoder 6 via the selector 5 for analog- 
conversion. The analog-converted image data is supplied to the monitor 10 to an image 
shot by the image pickup part 1 as a moving image. Moreover, recognizing that it is in 
the continuous shooting mode "fast", the CPU 8 instructs the OSD circuit 9 to output 
an indicator C shown in Fig. 3 to be displayed on the image from the image pickup part 
ion the monitor 10. The indicator C represents the continuous shooting mode. The 
CPU 8 has the indicator C blinking at an interval in conformity with the continuous 
shooting speed, for example, at an interval of 0.1 second. 

[0015] 

In the continuous shooting mode "slow" the indicator C may blink at an 
interval of 0.2 second in conformity with the continuous shooting speed, or at an 
interval relatively longer than that in the continuous shooting mode "fast". Further, 
upon a manipulation to a shutter button on the operational part 11, the CPU 8 instructs 
the image processing part 2 to start storing image data of a first frame from the image 
pickup part 1 into the storage area A of the frame memory 3. After finishing storing the 



first 8 lines of image data, the image processing part 2 while continuing the storing, 
reads image data stored in the frame memory 3 and performs compression processing 
on the data according to JPEG compression method to store the compressed data in the 
storage area B of the frame memory 3 sequentially. The compression processing is 
done in parallel with the storing of image data in the storage are A and therefore, 
completes substantially concurrently therewith. 
[0016] 

The CPU 8 gives an instruction to the image processing part to store image 
data of a second frame in the storage area A of the frame memory 3 at a timing in 
accordance with the set continuous shooting speed. The image processing part 2 starts 
storing the image data from the image pickup part 1 in the storage area A of the frame 
memory 3 as described above. The image processing part 2 is able to store image data 
of a subsequent frame while performing the compression processing even if it has not 
finished compressing a preceding frame. This is because at this point the compression 
processing is being done on a line of the last part of the preceding frame so that it is 
possible to store image data of the subsequent frame in a line of the first part of the 
preceding frame on which the compression processing has been already done. Then, it 
performs the compression processing on image data of the subsequent frame after 
finishing the preceding frame and stores the compressed image data in the storage area 
B of the frame memory 3 next to the preceding frame. 

[0017] 

The continuous shooting is performed by repeating the above-described 
processings and is completed when the amount (frames) of the compressed image data 
stored in the storage area B reaches an allowable storage capacity thereof. In this 
embodiment the storage area B has a capacity of storing compressed image data of five 
frames, for example, therefore, the continuous shooting ends when image data of five 
frames are stored therein. 
[0018] 

In this embodiment image data is written to the storage area A of the frame 



memory 2 at a rate of the NTSC video signal (i.e., 1/30 second per frame, 1/60 second 
per field), and continuous shooting at the maximum rate of 1/60 second is enabled. 
Also, another storage means may be provided for temporary storage of compressed 
image data, in addition to the storage area B of the frame memory. However, this 
embodiment can heighten the continuous shooting speed without causing cost 
increases by making use of portions of the storage area B which remain free after 
. securing a portion thereof needed for storing one frame of image data first. How many 
frames can be continuously shot is determined according to the capacity of a storage 
temporally storing compressed image data and to a compression rate. Continuously 
shooting a field image of NTSC makes it possible to reduce the capacity of the storage 
area A storing uncompressed image data to about a half compared to a case where a 
frame image of NTSC is used. This accordingly increases the capacity of the storage 
area B and increases the possible number of frames to be continuously shot. 
[0019] 

Upon completion of the continuous shooting, the CPU allows the image 
processing circuit 2 to read compressed image data stored in the storage area B of the 
frame memory 3 in sequence and to record it in the image data memory 4. During the 
recording the CPU has the selector 5 select an image stored last in the storage area A 
of the frame memory 2 to display a shot image as a still image on the monitor 10. Upon 
completion of the recording in the image data memory 4, the CPU has the selector 5 
select the image data from the image pickup part 1, and the monitor thereby goes back 
to a moving image display. 
[0020] 

Next, multi-continuous shooting mode will be described. As described above, a 
manipulation to the not-shown switch on the operational part 11 sets the shooting mode 
to the multi-continuous shooting mode. It is assumed that the multi-continuous 
shooting mode has two shooting speed settings of "fast" (shooting at an interval of 0.1 
second, for example) and "slow" (shooting at an interval of 0.2 second, for example). 
Here, it is assumed here that the "fast" is set. 



[0021] 

As described above, the CPU takes control of the operation in the shooting 
mode. An image shot with the image pickup part 1 is displayed as a moving image on 
the monitor 10. In the multi-continuous shooting mode "fast", the CPU 8 instructs the 
OSD circuit 9 to output an indicator D indicating that it is in the multi-continuous 
shooting mode shown in Fig. 4, and the monitor 10 displays it on the image from the 
image pickup part 1. The CPU 8 has the indicator D blinking at, for example, an 
interval of 0.1 second in conformity with the continuous shooting speed "fast. In the 
multi-continuous shooting mode "slow" the indicator D may blink at an interval of 0.2 
second in conformity with the continuous shooting speed "slow", or the interval may be 
relatively changed according to the two shooting speeds "fast" and "slow". 
[0022] 

Upon a manipulation for multi-continuous shooting to the shutter button on the 
operational part 11, the image processing part 2, under the control of the CPU 8, scales 
down image data of a first frame from the image pickup part 1 at a predetermined rate, 
and stores it in a predetermined location in the storage area A of the frame memory 3. 
The CPU 8 instructs the image processing circuit to store image data of a second frame 
in the storage area A of the frame memory 3 at a timing according to the set shooting 
speed. The image processing circuit scales down the image data from the image pickup 
part 1 at the predetermined rate and stores it in a second predetermined location in the 
storage area A. This processing is repeated for a predetermined number of frames, for 
example, 9 frames at a scaledown rate of 1/3 or 16 frames at a scaledown rate of 1/4. 
Storing the predetermined number of frames in the storage area A of the frame 
memory 2 completes the continuous shooting. 
[0023] 

After completion of the multi-continuous shooting the CPU controls the image 
processing circuit 2 to read image data of a multi-image stored in the storage area A of 
the frame memory 3 and compress and record it in the image data memory 4. During 
the recording the CPU 8 has the selector 5 select the multi-image stored in the storage 



area A of the frame memory 2 to be displayed as a still image on the monitor 10. Upon 
the completion of the recording the CPU 8 has the selector 5 select the image data from 
the image pickup part 1, and the monitor thereby goes back to a moving image display. 
[0024) 

[Advantageous effect of the invention] 

As apparent from the above description, the invention can realize high-speed 

. continuous shooting independent of a slow data write speed of the image data memory 
by temporally storing image data compressed in the continuous shooting mode to 
record it in the image data memory after the completion of the continuous shoofng. 
Moreover, storing uncompressed image data in parallel with performing compresston 
processing can achieve efficient image processing and high-speed continuous shoofng 
without trouble. Since compressed image data is temporally stored in a free space of 
the frame memory, effective use of the memory is realized, and heightemng the 
continuous shooting speed will not cause cost increases. 

[0025] 

In the continuous and multi-continuous shooting modes, mode .locators 
blinks at an interval in accordance with the continuous shooting speed so that even 
unskilled users can easily know the speed of the continuous (or multi-continuous) 
shooting mode by just seeing the indicator. Further, only one indicator is needed for 
each mode, which eliminates necessity of a large amount of mode indicating data, 
resulting in reducing the production cost and lessening the capacity of the memory 
storing the mode indicating data. 



